S3
band of [Ru(bpy) 3 ] 3+ at λ = 670 nm immediately ( Figure S11 and S12). The final reaction concentrations were 3.2 µM in 1 and 1.5 mM in [Ru(bpy) 3 ](ClO 4 ) 3 .
Under air 1 mL of a 2 mM aqueous solution of 1 was mixed with 1 mL of H 2 O ( Figure S13 and S14) or 1 mL of a 60 mM solution in NaP i (30 mM in NaPi , Figure S15 and S16) or 1 mL of a 800 mM solution in NaP i (400 mM in NaP i , Figure S17 and S18) to get a 1 mM solution in 1 and spectra were recorded every 10 seconds for 90 minutes in a quartz cuvette (1 cm path length). Spectra were corrected by subtracting the average extinction between 700-800 nm.
All three time traces ( Figure S14 , S16, S18) (H 2 O, 30 mM and 400 mM in NaP i ) with a peak extinction at 579 nm were normalized for a better comparison ( Figure S19 ). Table S1 . Samples for XAS analysis. frame contained two holes (or channels) with a diameter of about 1 mm, to facilitate injection of a solution using a syringe.
XAS sample preparation
For measurements on 1 after completion of the oxygen-evolution reaction, solutions of [Ru(bpy) 3 ](ClO 4 ) 3 , and 1 in 30 mM NaPi were de-aerated by bubbling with argon gas for 10 minutes. Then the two solutions were quickly combined yielding the final concentrations indicated in Table S1 . Within about 10 minutes after mixing, they were injected with a gastight Hamilton syringe (Sigma Aldrich Chemie GmbH Munich, GER) into the liquid-sample holders (described in the preceding paragraph, volume of 200 µL) through one of its holes. In separate control experiments using a Clark-type O 2 -electrode, we had verified that the reaction is relatively fast and essentially completed within 50 s (> 90% of maximal amount of O 2 formation). Accordingly, the samples were promptly frozen in liquid nitrogen after a reaction time in the sample holder of 40 s yielding an overall reaction time of about 50 s (ca.
10 s before and during injection into the sample holder + 40 s after injection).
The CoCat film was prepared using a SP-200 potentiostat (Bio-Logic SAS, Claix, France).
Potentiostatic electrodeposition was carried out at 1.05 V vs. NHE in 0.1 M KP i , pH 7
(prepared as a mixture of 40 % KH 2 PO 4 and 60 % K 2 HPO 4 followed by adjustment of the pH) and 0.5 mM Co 2+ in a three electrode set-up. Potentials were corrected for iR drop, R was equal to 50 Ω (for the entire cell). Deposition was completed, when a charge of 5 mC·cm -² had passed. The working electrode was a thin layer of conducting indium tin oxide (ITO) on glass with dimensions 1.0 cm x 2.5 cm, the counter electrode a platinum wire, and the reference a Hg/Hg 2 SO 4 /K 2 SO 4 electrode. The resulting CoCat sample was carefully rinsed with 0.1 M KP i . Then, the sample was conditioned at 1.05 V in Co-free electrolyte for 2 min.
Finally, the sample was quickly blow-dried using dry air. A single layer of Kapton tape (50 μm, Goodfellow GmbH) was used to fix the sample on its mount (custom-made, 1 mm thick polyvinyl chloride (PVC) sheet which has a 1.1 x 1.5 cm² window). The CoCat electrode was fixed on the mount with Kapton tape. Finally, the mounted CoCat was frozen in liquid nitrogen within 1 min after conclusion of the conditioning step. All samples were stored for no longer than two weeks before the synchrotron measurement. The Bio-XAS setup and the data extraction at the Co-K-edge are already described elesewhere.
S1
EXAFS simulations. All simulations were performed using the in-house software package
SimX lite. The EXAFS data were extracted as described elsewhere S1 (spline range 7711-8511.65 eV, number of knots = 2, E o = 7710), then weighted by kS5 spectrum were obtained by ab-initio calculations using Feff 9.05. S2-3 For the simulation of all 1 containing samples, the coordinates were obtained from the XRD data of 1. The energy shift of E 0 (relative to the value used for extraction of the experimental EXAFS data, that is, 7710 eV) was 3.5 eV. Table S at with dista f 2. 
